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fbe pzesent abortage of e41Dle 011 1n ,he 

couat ry baa n$08881 tat eo uaoreaa1JlB 1be produ.G\l_ 

of oil seeds iD 'Use OOQJl'r.r. V&luaole toztelp _ab.­

eDge Is oeiDI sp eDt ,",0 1111 l&p "be .p _tweeD 1D&l .... 

er:UN.S· p~otlOJ1 aa4 4emdd. So GuriDg ttle Seventh 

ftve Yea" Plan. Gove .. en.t of lndle. baye been 'alnD . 

up iDoreasl. tbe 011 seed. ph_ott_ 'I&e OOQlltQ.. 
(!) 

!bel'f)toft Bat lemal O1laeed J),evelopaea\ procramme· ... 

"lag lBs'lt.ted· ~oa' tbe coaat 17. 1Ja4e:r \bla 

pr~ te.J1ll~n ue _1. sap,11et.i wi \1& 41t~e .... , . 

iDpau tor p.ro41&otloa of o1lseecl or .. at. 8&loa14iaeCl 

_"ea. 
G"'~ is a maj01' oU see4 eO!) _, latUa 

..a4 a1G'o ill OJ'Seea. 1ft 1mb. ,ltodwatloa of Q~ .. 

n\Jt, .... e JaCreeo.ec1 alla_t two 1014 tr.. '.481 m1Uloa 

torW.- sa 1,,.,1 t. 1.284m1U101l \ODt\ee m 198"84 

(6)., I,be eve.,. ,8J' beoUM· ,leld of 81'0llDdua" ill 

OI'iama ·16 billaer ,baa ,he ~l 1ac1la av~ (4) •. , 

AUtI8J.1I 0.'" MUlloA kim.. .fGroatldDllt J,., DelDl 

Jr~ 1ft onasa i1a 0.218 m11l1ealleot.uea lD 1dle 

State wJ.tb:- ave.,. J'lel.d of 13.51 ,l&JAt.alG pel' 

,,"sA. 



fte inorease .in produ.otl. bas DeeD poe8iDle 

'f,~ ltu'ce scale a4ogtlOil u7 fa_e_ as a oash 'onp_ 

Ft&J1tber ponase 111 produotlon of 8ro1aJldnut vOl.lld Ie 

p oseiule 88 adoption of b1gb 71elciills va:rletlee -1&-, 
Ilced Wle of .t8rt111a.r8, ".817 tamms opemUOIlS. 

reduoUiB ·,be la uOLU' del tJae aDa tbe 00&' of Pl'O_o-

1, 1-. MecbanisatlOD or 'the aar 1Ct.ll._al o,e-.'I088 

is the wa;y 'to aohi.eve 'iUs and map f'a-.iDC pleasaDt.. 

GrOlSld_" OaD tM snWB ~ ootb II:bal'1ft aIl4 'BaDI 

Seas... 18 QI1-1 .. 1pted al'M it Gall be ".IO_ ill 'be 

Kbarii't seas. SA 'the blgb lands. A1801. oaa .. POWll 

111 the tlood pla1Ds aDd 1'1ve~ IaDIl allll.,._ SA the .oa­
sta1 4ut;dou sa •• BaOl 88880B w1'ilqt 1m'1ca~loa. 

Wbe" 'is''J'1Bat.S.- 1s ava11aule. poaDd .. , G81l 00 poWA 

after hanest of pa4Q, vii .. " or ,.\lito e_. laoGt:q • 

• aDci, 1-- aDCl alllavlal 8011 aft ... Deat nltecl to., 

8S'OQ11dlla't Olll'lvat' ... 

(J~_t belas Q no' orop •• - &0111a well 

pulveriSed to tao~ltat.e plallt ,l'Owth. tile 1l0.al. 

,.ot10. of p.-dlal'\ plaDtiDa 18 bJ U'Dl&aa _Jad 

tbe plOGSl'l. GJ'OllIUiIDQt. 18 plaD,ecl 111 ft_ 20 -. 

ape." wittl plallt ",0 plall\ epae .. of '5.. ru 
., ........... -'les. 'Ute ztOW to nw epo.ol. 1s ~ IID.. 

2 



aDd plaAt ",0 plallt., 20 em. !'be 41bbl1Dg me'Ulocl 1& 

praatised w1cie17. he to baIId pla&rt1Dg. 'tbe plaDt 

to plaIR spao.1Dg ancl depth of p1811ti. 1& no\ main-

tamed. 1'bl& atteota tbe plall t pOp..u.a1.1on eJl4 111"1-

mateU -ebe n e14• 

MeobaDioal pl.e.B11_ bas DO' saJaed Pogl.llari.\7. 

~be plallteDl ava11&018 are oostq aU •• t e\d.t.aole 

tor o.t.g 1\1_ere. _t m o,..i.D8B. la84bolcll.s' a" 

small. For small laDle_. lal'lJ8 Utlllocll da_ o:r 

traotor d __ plaD1.en 8"08O_lI1g llD.eOODom1oal '0 

owa. fla..-tore,' keep1Dg sa 918w of 'be aDove sit,,· 

aU-. l' "'"8 d801484 to develop a amall JII8IlUal Cla_ 

plaDte-. 2bis' pl.elltoea- o0W.4 De Cheap, c1u.J'a.le ~ , 

oaa pl,aft't a' least ball a beo",are a dq. 

III acYlt10n to -iDa .ttic1.' tble maoblae 

v-.lel rel.ieve, cladS • ., 8Iltl malteplaatias .,e."1. 
plee.&eDt • fbls w0ll14 Dot add to _e t&IlemplOJlleat 

pl'ottl- tal .. .,. pzevelaD. sa 'be villas-. I-,ead. 

it tIQI.ld .".rae", ,000000, e4uoated •• tbQG1ae'io ,_til 
toVaJl4e DOW UIl-a't.otlve acr 1ChU:ttal'al ,..,_.1_. 

3 



1. 2 OD~eo\lvea 

to -

tbe oD~ooUve of 'tile presea' zoeaeanh WOft 18 

1) Design ancl 4evel~ a 10" ooat manu1ly 

Operate4 SrollDdnQt plaAtel' vb1Gb wo..u,d 

be simple ill ooastNotl- an4 ogeza:t.1OD 

8114 eas1 to be ",alr" ., vl1la8e U'tl-

11) ?abrieate tile dlfte .. ' compGrumta .f 

tile g:roaa4Dat. plaa1.el' aJl4 aaa._l.e 

tbem. 

111) ~ 0 eVallJaft. tbe ,e.rolmaDoe of "be 

.:1' .... , pla ..... 

4 



.Dle I 1.1 

A __ • »rod_'101l aDCi A~ Beld or 
GJ.'Ol1I'd_~ sa laUa 

"'" £ 1 • , blL 

19',.." 5.1JJ 
I d 

4.812 

4.26, 

1.8 

7.5 

7.5 
S 

r .1 I • 

6.111 8.34 
• L • • " 

6.181 
• 

'.8S 
, 

8.45 
E I r. 

1974-7' 1.06, '.111 

6.154 
., I I J • 

1 n I I I II ,. 
-

1911-18 1.028 '8.66 

1978-19 7.4" 
• L I F , 1 

19f9-80 7. 165 '.7IiB 8.0' 
IF I I.' L • , 4 P 

1980-81 &'801 
_ f • '.1 2 

1981-82 7.448 7.2', 9.72 
_ ," r _ r I II. II I" t $ 

1J1FtAl t.e- ,". '.Ia J I ,J I , •• ,- I tI 

.... If ... 1I.1.,riCliiiiilU'BGift.uU,11 "S"Jlm,I,II,. 
, " •. - , lew _bi_ ,f 

5 



... - .. d " .. tlella1 •• 1dS.",. of I.Sa as 
,_ ApIoaltu8 C8aua, 1980-81 

1. 11& .... 1 
("low 1 be.) 

2. Small 
(1 \0 2 ba.) 

IE Ad 

,.. Sem1-ae4'_ 
(2 ,. 4 lla.)· 

•• 

4. 11-. 
(4 ",0 10 ba.) 

,. la&ge 

1 d 

(10 ba. & a&tove) 

total 

II- I I' 

so. 58 ,'.6 

16.10 18.0 

11 ... t 

12.48 14.0 

8.08 ,9.0 

2.1' 2.4 

• 

89.)9 1O.0~i 

r iii 

6 
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total 

IG1Il'Oe • 

,- aDI proclaotlea d. GHlIJhI .. " ill. 
Odaaa, 1.1-82. 

1,90.180 17.' • 
IF 

13.' 

.t\Bfto\ll__ G\d.de BoOk. 1.'_ .D1fto",om'. 

ot Ap1CN1.- a 1'ood P:l'odafnlO1l. Orb •• 

JllaaOaAeaw_. 

·7 

• 



, (J. B A P ~ E:a _. 111 

»WSlGa OJ' fJllQml)BU2 PLAa2Ba 

® 

fhis obaptel' deale with ,he cel.eo'tl·GD or ttle aeaba-

111_ ot the tirOUllcmu.t plallt,e;r aDCl 'be c1etalla or the desip 

of eaob mcl1vlclual tu.Dotlcaal oOllpcmeu:' of 'be p1aD:tel". 

fbe OOllOQp't of a 1\aao'tlQ1lal reql.l1N1lct o~ a _at .. ll, 
opemted gJ"OUJldr1u~ pl.allter 1e a pre-requlel\e for Ita p%OpeJ' 

deeign. These reql.\1r_.te of tile lDaobiDe a_ l1sted -oelow. 

( 1) power requlreneat of tbe plallt.~ _ow.4 De 

low 80 ,btl, 1t caa De pllUed •• - JPaD. 111 

the Ueld. 

(2) :rAe ooat of tae manllfao'uiDB ebO\Ald De Ie..,,, 
as low a8 ,0881ole tu lDcU .... l~ otlllel8bip. 

( ') !be 81'088 welBbt ot tJae plJillter ab0t.&l4 1M! 

kept t. a mlDimua oe __ • i' baa to .. 

caZT1ed to ~e tie14 o.r a sil18le JDd. 

(4) file "ee'. abould Ie clevoid of ocmpl1oa\ec1 

aecbr.illiea ae .... a ,mcnloaDle. 

(5) It; ek_l.cl oe aOle to De ope.,. JA _be weU 

p1llvemeci fields QB4 ea81 '0 haacUe. 

of ( 6) •• 11elcl 1 .. ae8 4u.e to plaAt ... alloulfl .. 

1) aiDilll\1ll eIId •• eft-lel_., 8bO\&11 oe alP. 

11) ~ 
, 

11i) 



(7) Material of OODatlUot1oa. sAQll(i De s1f.a~e 

aDd "a41~ avallaDle. 

fne plallter 1$ meant to .e maD-1l7 Operated. BeIloe, 

the t otel power ",dramet abOi1l. De Utalted to O. 1 b.p. OJ' 

14.6 watts. The draft req1llreci t.o pull. tbe pl.fia1i8r 1a ~ 

f1e14 sbo~d also be J.1m1tea to 10 q£. tor ettort.J.eu opea-

1;lon. The powea- req\dremeDt of the plaDte:r obal.l De d1v14e. 

"tween two maJor p~ts. DaIlely -

1) pulling the plBDt.~ ~ ,be tleld 
\ . 

'.4 seleo't10D • :Dealp or MO'.nas 1Bv1oe 

the seleotlon ud d_lfpA ot tdle me'_1D3 device abe11 

lJe Gooe 1D tJuree aieg. -

1) Seleo\101l ot tile "ne of meter1DB clevice 

11) ])jmeuioD of ~ ,"_d wb.e81 

111) f'Pe of power tmDSIIlaaloa t •• s.nwid 

*ee1 to aeteJ'1llg plate. 

'.4. 1 Belen'. of tile fJpe 01 Me\er1Ds -.10 • 

.plf;iD"en- ba.,e bol'lz_~. v."'1oel awl lBolJ.Deci 

plate mdedDS 4.91088. 1A ~ .. e, tae iaolSaecl p1l1'. 

a •• a-1. baS _11 eel"'. 4v.- to 'l&e tQJJ.owiDa _ae_. 
( 1) fbie ",e bas IMJeIl ued iD planteh ssa._ 

10lI4l aDd t .. ~o De aat.t.atao"OI7. 

18 



,.4.2 

(2) tJDl.1ke i:loriaoatal plate meter1,.. We 

does aot reqtd.zre 87 8ee4 OI1t-ott device. 

(') III case of .,e"'leal pl.a.'es, prov1s1oa. of .. 11 

_oketa &J'e necessary J.D ~e metering plate. 

JMt 1n tbi.s case GDl3' Ro'.e8 Cd oar.!'l" 'tbe 

aeeds. Jiotobea a:re Gaale%' to prepare and 

maiDta1D tban Duoltets. 

Ill· tbi.e plaDteJl. \be gndd wheel eball have ",'10 

taaC't 10118 -

(1) ~o provide traot1a aDd power to 'tbe 

me~er~ device. 

(2) to aot. as press 'wheel to o_paot the soil 

a,.,ave \be seed. 

19 

fbe e1ze of· 'WI,e g~ wbeel is S0V8med IV' 'be sue 

ot • .tenDS plate • 

. the m8'&eriDa p1&'. 1s ~a". '\0 'be 15 omci1amet.er 

aua,,1D/1 'OCJ:I Gotobea. Tile spao., of ,lallt 1Dg 1071 gHUlldDat 

seeds is " OIA. 

So wltb 4 aotobe8 anci talciD« 15 em WI tile seed to 

... cJ spaoiIJg tbe ciletfifteJe tbe pla.~ezi travelS per ",,01\&"1_ 

.t the met.riDS ,lat.. • " x 4 II 60 om. 



20 

A-WlSDS a dave .u. ot 1 I 1. the Oint.uDtennoe of 

BroLd'ld wbee 1 a 60 om. 

BeDO •• tbe d1amete:r of g~ wbeel • 60 l '.14 • 19 om. 
;~; 

lb1s ol88ra1lCe is lov. 

PaSpb.al Speed .f tile seed .1&te 

to cal_late ,be p • .,.tplleal ap884' of tile mete ... 

plate, .. maxim- tOJ'WaJd· apeed . or 2 laD. per hOllJl 18 a.\8e4~ 

Speed 0' BrouJl4 vlaeel .• -ttL 
• "" a'ft. per u. 

Cl .. .tueaoe o~ aeteftD8 plate. ,. 14 x 15 • 41 .. 

• "" I'.P.II. 11 0.41 m. 
• 1." 1IJIb. 

'llde pedplleral speed Sa quite biSb DelD& blabez-

10 .. \ICe 'be ,en,b«l.1l1 epeed o~ V;ae •• teft.JtC ,la"., 
",.re U'fJ two al'.I'AG'lvea • 

1) tile eSl._er of a.telias plat. mll0e4 

11) 1,118 (il.ft.r ot ~ ."1 iDo-..e&i. 



1 t we re4aoe tbe 41amet.er of tile aeftez-iDlg plate, 'U&e . 

cupG w1ll 0_. closer a.DCl there 1a 0baDSe of m~'iple drOj)s. 

So "ee,lDtl tbe aeter.lDg plat.. Cloneteat, ~e dlameter of tb. 

81"__ wheel is 1lloI'Gssed wb1ch w111 reduce tbe ,eftpbeml 

speed of tbe metel'iDg plate aa well &8 laoZ'8aSe 1,be SftalDfi 

oleaanoe. 

It "be diameter of ~e S~ _eel 8ball ae incna­

eed, red_tl- of speed bas 1.0 De doae .. t. __ IJ~ vlaeel 

aDd tbe rafteriDe plate • 

21 

. BDplewiDB ~ .f t.be ~1'd SeaJt aU. of. 1.', tbe Oift 

0 ........ o~ ..... 4 _ • .1.- fie .a 1.6 • 96 om 

Ibe 41ametel:'. 96. ,. 14 • '10m 

Yb- peripheral. speed of S~ wUel e;' 21a1. pel' b ... 

01 t __ - epee'. ia-W .. P.I d~!l 
.. • 208' ",,1&. 

• :54.1 1I.,.a. 
• "II.p.a. 

Sp'" of ...... ,late 

• (208). 0.41 ) mill. 

• 919 .,Il. 
• O.9T 1 11/". 



'"'2 t::.-' 

~h19 ,ez-1pbe.ral speed la w1\b1D "be Usi- aa4 beao. 

,tbe 81ze of SrGlAll4 wbeel _ Seal' .\10 is aoo.,,, •• 

.,fldZ- ":ran.'ealell hs pOl8ld wIlesl ",0 

met.riD8 plate 

8e power hom Ba-0UJl4 wbeel to met.e .... pla'\e is \0 

}Je uken Sn two ."epe. 

1) P1ret. '\be power tr_ ttle arOt.aad ".1 Sa 

~o • tmnaml.'e4 07 Hlle .. otaaja aIld, 

ebpolcns '0 ell 1B\e.ecU.a'. abaft pa.uti 

"'. tbe S.aIld •• el ale. 

il) tbe po"'" ts. '\hie sa,e._la'. eIaaft is 

\0 be U'aD8111'\ecl '0 me'eriD8 plate ._,. 

_ 'a ,Sft of .... 1 pial ••• , .'!filll a ... 

a'i!o .f 1.6. 
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'.5.1 Select10D or ttl. Spztooket 1'111100 

Ibe transmiSsion ::ratio tor tbe chain uri"e eball De 1 I 1. 

Hence tbe cllameter aDd llWlu:aer of teeth ot oGtb tbe aproosns ebaU 

l' depends apCll tile Cell'" d.letanoe Getwe. tile apnelcn. 

anci tlI.el~ 41eae'el8 »1 and ])2-

Minim_ angle of oontao\ " approxlaately 2. 14 m.cllena. 

tbe spJ'OClce\ mWJt .. eDBaIedQ at 1 .. \ 5 Q 6 ohalA lma. to 

_,at) \bie "qu.1reme»:', 'tile oen'" distance abO\lld bave a value 

w1'tbla 't;be mnge <U.souseeci la:t.eza ~ 1.b1& obap\e:.. 

,.s., IIadawa AlJ.owaDle 'Veloot\l ('maa) 

aetezr1Dl to' eta •• taolea UJ keep1Dc 'be velooJ.\N _".e 

at au-' 100 zp ... aD4 ,be ,owea-, to cae 'laQ8al'te4 a' O.1b.p •• e 

obalD ,.0' of 11 • 240' wlt. tile tOllowuas epeoltloatloDe we 

Cballl tDe 

De811ut1on 10. 

Ilol- DO. 

'itob (1') 

Boll.x- 1>1& 

• 
• 
I 

I 

• 
Width on .... lDaer pla'''' 

, :riD 0041 D1& (D,> • 

'late »ep'll (11) • 

Boller Obasa 

18 240' '.OS 

1,2 

0.0 -. ' 

5.0 ID. 
, 

)., -. 
2.' .. 
'.04 JIll. 



Width oVer MeriDa p1a 
~~4 

• 8.0 _ • 

.Hearl. area I 
2 0.11 em. 

Jbleak1Dg loa4 I 500 Jeet. 

Welsbt per met" • 0.18 qf • 

'_5.4 Uaet~ Pozoe (P1) 

Bere the ultJaate iJt'reastb of ttle cb&1A _e "-kea tr. 

"be date ava11aole as 500 Irst. Sa fe'Q tao1;ol' If. 18 '&as- ,. .. 

" ell" service taotor ~ is caloalated tZ'GB "'e eca"-ti-. 

"1"8. 1(1 • 

Ka • 

,K, • 

• 

• 

• 

('.2) 

taet.or :ro~ 418tellOe' "plat,. CI 1.25 
(81UG the eoeD'" 41atiBOe 18 fiaed> 

factor tor •• tze 4u\a80e .f .rootlet. • , 
(slue '\be 08Atl'e Glete.llOe ot 'GpRoket. 
, ap • 30 '0 50 p.) 

tt.t.crt.u to .. p081tlOD. of a~ftCJaet8 It 1 
(siaee tlbe SAolSaatiea of _. UBe ~o .. 

iD& .... AtJI8G or 'be Dnellew ,.'.-
bo~iz.tal la ",,'biD 60 .... ' ' 

laDl'ioa\l. tafloZ'. 1.' ' 
(a~e la.rloa'~aR is p~odlo) 

laUDs tao'. 0 1.0 ' 
(a1ue e1Da1e aIIlft .,el8"_ of 8 tAn.1 
481 is ,.,_e.) 

It .(1.15)(1.2,)(1.0)(1.0)(1.5)(1.0)· a.J4 • I: • ,afta. 



_ 8uuat1'1l'iDII llBowa val.es sa ..-"1_ 

'D Yl''m'e !'¥b of obi&! 
"JUiJI 0 R;; • -

= 1.~·=?l-.t. 
~eftpbelBl "108'''7 of tlte .. Ja 'Y) 

file pOl'1pbaa.l velOOit., ~ 'be ebaia b sly. -0'1 ,. 

f0ll0W1. eapaese'. 

• 
• • 

It .• p1'ob._. 

8 1 • I'llIJDDfna of 'eeta .. apl'GOke' pJaJ._ 

11 • speed fit the 8pI'GOI&_' piB1 .... 

9. D ,enpbe.l vel001". It/mID 

., • e D·QWPl (Ill. • 6.611 8/ .... 

• ., ~II:IA. 

., .. OV." tbe pRSptaeaJ. -velG01"1f ... of ,11.. otaaill. , .... 

41'1vsac to •• _ .. aalCM1ated tr. t. toUowlD8 ..-'" 

a.g. • ft1 'J.,) -
WIlDe •• 41'1 .... tone qI 

, II pea,-.. l -veloott, -,' •• 

B.'" ,ova 'IIIDem''''-••• 1.' 
AM.-Ias tile f1aU 0.1 b.,. .1 .. __ 1 pOWU ,. De 

" .... , ..... 
»1'1 vJ,q Yol'08 ,. geb1l11 • ea.a.., .e "1~ t ... (64 Iraf) 18 ... ~ Uhdl a, alt .. _ 

etJlt8lUl (7t .t) .".. .... i. tbe _.- " ad ... jU, 
tauue. 



tbe pitcb d1ame'er or 1;be apNOee' i.e 4119_ V'I ,_ 

apHssia 

• 
• • 

p 

p 

z 

J). 
p 

.. 

• 

.. 

, 
.1tcb J)1&mGter of tbe aproo&et. mm 

IhalaMl' ~ teeth 0& sprooket 

P1''* mm 

8.0 _ 

22 

I - Q ,6_ 
So tbe pltob. c11sme"e~ ot '118 apl'OOke\a are 56 mm. . 

26 

~. eDB1d'8 \bat. wl"b tile ...... of "eo"" aDd pl"., \be 

oal4Nlet.ed "Samet-v of the &pl"O_e\ will taelaqeS' eno\lll& to ate 

... ted OIl a ebBft v1tb 4lle allowaaoe f. "OJ war •. the toUowiD.s 

e.-'l- 1a \lee4 tor Oalc\AlaU,. m1I1imuaBum.... of teetil OIl ~e 

ep J'OOk"-

amiD CI _~d • s 
J 

fib .. 4 • Don 4_e,e~ 011 

p .. pi\. _ 

• ID1D • miDimum ... _1' of 'mil 

hDs'.lt.ll"iDS \be Wl.ll.d • l' u •• p .56 .. 

• • IS'I • , • 6 



IpztOOket -'aide clJaafte.. (Do) 

fbe spz-OOket out.aide cUaae'\er .Do 1s 81v- .,. "be 

expJl8esiOll 

D, • 0.8 d 

• pita Cl1deter .ill _ 

• 

d • ,_ 

• ;6 • 0.8 x, • iO am. 

Appl'OllJlDa". 0"'" te 0.-" cU.~ 

27 

~be aagDJ:tude ... -.1d alwep 11e betweea a 8lBba (.lIIJa> 

and muJaus (Aux' 

'.ill L A L 'max ,'-4) 

a.JIG ,.". _1ll8 of .... dd Aaax abown .. low 

... 
A_ 4_ • 1)1· Da 
~lB.... 2 • 30 to 50 - (,.,) . , 
» 2 .... 
Araas 
p 

~ 

• 
• 
• 
• 
• 
• 

QaWl- a .. nel' 114 ., .. kat ,1a1 • 

Chte" dtame'. of apl'GGte' ,." 

10 P 

p1,*_ 

(,.6) 

Mad •• _ve '0 oeM" dieteDOe IA -



811batl t\lt1D8 ,be valu.e of»1 at .12 II 60 mm 

"111 = §Oio6Q • 30 a gom 

'mu • 80 X 8 III 640 am 

fhe aot1l81 cen'ire 1,0 oentN 41st-anoe 18 :SO. om. so 

DO probJ.emaztlees I'8g&NiD3 "be DdA1a\dl aDSle of 0011'&&". 

'.5.8 

. . . . , 

AotwU. Panor or 8a1'.., (It> 
Yb1a tactor 18 obtatDed 1'1'011 tbe eq,ua'1GB aa tOllows 

1t'_ II Q 
,. 0 Po 

Q 

1' • 

" 
I 

:II Dreatd.llgload'lrIt 

D "crt.al to%08 1D tile clri...,11ti alde of 
cba1D oqt~ ~ 

• 500 qt 

• 
• aet dJ!'1vUtg to"e ill the 4riv_ 61de 

ot tAe abaa 

• cAaSll '.el. oauaed ., 0.'1'1,,1 
foroe •. -1- .a 

• t .. 1C1llDt! elVA to .. 1»8 • "W a 

• oo-etI101811\.t.... 4 

• -11k' p •• mfi'l'8 at obs.ia .., 

• oeIltft cu.etaftOe • 

• 9.81 mi.'" . 



11 =- HeP. X 15 ,. 0.' I 75 
Val b - -- - -- • 64.28 "I'Df POl101- P eraJ. 7/fiJ ae 

• :- V
2 .. ~:~1- :II (r)~ CI 0.0002' test 

hbetltQ'JJw "helO val.a.ea iD ~_'lan' 

Po • 66.28. 0.00025 • 0.216 

= 64.496 kit • 64.5 kgf· (sa,) 

Ove:rall faoto, r or aate'y Q Kt • Q • 
Po 

= 

!be tONes aot1Da CB tbe ,..el &bn, 

I'sban CI !to· 2 tc v a 

• 64.5· 2 x 0.216 
CI 64. g, Irat 

:Lea4 GIl lbaft •• 'Ule _. 41'1ve 

(.5. 7 ) 

tbe loa4 eaeneci .,. cba1a cia-lye ell alia" la ,lveD 87 

• 

• 

c.h.eul'1. d-r,vQ.. 

load _ abaft '1&e "0 ~ 

" • .DC.'181 to •• ellA8 '0 povel' 
Va_iaaia .., 

• 

(}..) 

hiS1tl'atiDB ,be vaaea ill 8,_"lOB ().8) we gft, ' 

• 1.'; • 64.5 .74 k&f 



. JO 

!'be sbaft of the gr~d wheel. J.a o-.&\eo'ted to ""_ 

drive meobanlem D3 a OMU! &'prock.' bavl. 22 "eeva aDd "\er 

d .... ter of 60 JIm. 1 t 1s t1 '"ed to tbe abaft D'6 meana of a 

.orew. Ibe aprooltEJt apee4 • &'peed of abaft == ;,a~. 

~ae tot.al tONe ao",1Ds • "be Ga-J.vlq 814e .t 'be 

ebam. ca1l _resolved 1a'f,o two oomp ... a. 

(1) Bonzoatal OG1lpoDed aoUG4 ., to8 wl\b tile al~"" 

of tn. abaft 

..... ftc. J.1 . 

'It. • "0 cos.O • 64.' 3£ o.e66 •. ".86 Iqrf 

J1.. ."0 SiD 30° • 64., x 0.' • 32.25 Ire 

!ald". mora." a80il\ t.tl. ada of 'Wle aban 

. . 
.aea4i11s aUIIU!Dt to due t. tlae .elf weiabt .f ,be abaft 

awl the Br~ tlbeel Ie to De .1oula'e4 oouldel1.. tbe abaft t. 

tl. tbeG a' '.tll, tbe ado eDl ectlD~"",ed to , .. 101la.l to.e. 

I. tile ...... -.• ~ a~a 

Llf 19 

+ 



• Mv1 - "v2 = 96.75 - 2.92 

= 9'.8' Iqr crm 

• 

= 

OJ: • II!)" 
t (167.58)2 • (9'.8,)2 ] .. 

192 Ira am 

It 1& eate to aMWle tbat the JIl8.1D abaft bas to wltb­

stand tbe &11 O. 1 R. P. of 'the mal\t.lal powez-. 

C0I1S1der1DtJ tbat· the pleDte~ 11&7 Moperated at .lowea' 

apeed • 

fors tonal loads 

t. 

Wbere f. 

Kg 

·It 

• 
• • 

• 

•• .. 
• 
• 

OGDlulDed alloolL aD4 ta.t1(p&e· ta."01- epplleci',. 

'oM • 
1.5 (tor mil'1Or ~oade) 

OGDJae4' 8'._:,,aaG '8."".taot.,. 
e.ppueo to a, 

• 1.0 (to .. MlllOJ' 31100,,1_u) 

• • [( 1., x 192)a • ('.58)2 J 

· ---

J1 



J2 

• 

Tb1e etlan 1s oQUlWoted to tahe gJ'Ourla whee 1 abaft th.roqb 

tbe obaJ.B drive. <be 22 t.eeVl aproclle\ ~ bolted to one end 

of' tbie ehaft .. one oevel p inion ott'''''2 2 '140., or " .. th· 18 " ... 

to tbeatber end. 'the toroes' act1Da oft, ·'tb18' sbaft be~ 1 •• " ..... 

cal to tile rONee ac'1»g CD p"Ol.Ulci wbeel abaft, tbe sild' ,-

tekeD t oGe " - diameHZ'. 

~be metel'1Dg :plate 10 OCDD.eot.ed to tbebevGJ. .sear "' 

01 Q s.n. fhis abaft 1& ktl7e4 to ,tale' MvelpiD1_ at OM eJd 

,and bolt~ to .'be ;,lilAez-Dc plat.e at tbe lOtiler ad. fbi. abaft 
-

revolvesa'e sp" of 

20 a -I- • 12. 5 zpa.. when 'Uae &Z'CkIJl4, wbee1 

rotates a' 20' .,.. 

~' . 
• 9t' at; ... • ~." 11'8_ .x 1\ x ~, iii .. 

• , /&:J i :]1 
V • X 1\ 

• ,j''iU f!l 
• 0.36_ 



aevel geaza tare .aBed tor oonneotlDg ",wo abaft. wblob are 

at right angles. !bey may De OOl'lDGc)'teda't .aAJ' 4ee.l.* aDele. 

Two types of" oevel gea:re are \l8ed - st.migbt ",oo\b Sean aDd 

spial. tootb gears. In caae of e'-1sh' tootb seaN \be ele­

ments or tbe tee\b conveJ8e to a 0 .. _ po1Dt· _11e4 tbe apex. 

I 

'fnG 4et1Dlt101ls relat1Da to Dewel lean are pvea 08low. 

Piteb uae • !he p1'. 11118 1.8 a eta.tabt Une p8S .. 

.IA8 tbrou.sJI the apex of ttl. oone and J.;r1ag _ 'the .laDt aldf'a ••• 

,11- ensl8 ,' the pitoJa aJlCle 1. "be aDBle .. t __ · 'Ule 
, 

tootb exteD4a _taide 1be pitcb UIle at. tbe ou.ter -s. wbUe 

tbe d_d_ Is 'tile (lap,1t of '*be 'tootlll Delow tbe pltcb 118e a\ 

tbe outer eel, •• 

Boot aD4J18 • ' !he 1'Oot angle or 'he Oll"iq aD&1.e :La 

'tile betweGll tbe tooth lase loiDe aI14 the oone u18 die .te_ ... 

at 'Ule apex • 

... 8"1l8 t lbe taoe &D61e i8 ,tae pi" •. oom allflle 

pliaa the acl4-- aDg1e• 

"'''cia dj.alJleter • tbe «l..me"er .f .. CIaO. OOI1e is lIDowa 

as the p itab dAaaeter. 

!be epeelti_ti.. t_ a .... drive ao.lude t.be bo •• 

poweJtto De trell8ll1"e4 'Wle apeeel of 'be dl'1".~~ tbe velac,"" 

_tlo to laS 'raD8ID1tted aDd be O8'ltre 41atoAoe. 



· 34 

The followSDB po1Dts sbould De take into oOJlS1clem'lone 

wbl~e 4es1gn~ & Sear 4r1ve tor a pa~1ou1ar aez.ioe. 

(1) Tile Sear abetl1ld bave .1'1'101.' .\zreA3tb so tha, 

S. t does not fail at e~ar't.lDg 'to1'quea undeJ- ~ic I"QDn.t.BS 

o ondl t 10D8. 

( 11) The tee~' have veJ!l SOod wear obe&moteI'1.'108 

80 tbat the 11~e of '\be sear 1. loIa8. 

(l1i) fbe .&lltaole aaier1al oomoSDatlOD 1Il\lS' De· obos_ 

eo tbat it gives sood wear obazao,e~.t108 aDd 'be drive is 

811-. 

(Iv) the drive ebOl.llcl .. oGlDpaot. 

(v) t!l1e drive ebOt&lcl De pnper17 alifple4 

(vi) ibe proper lIlDl"1oa"l. e.~eDts aIlOlAlci _cae. 

,. 10 :DesiSD ot JleYel. 8eua 

ibis aeaa- •• 18 mteB4ed '0 &1 ve power '0 tile lIe\el'iDlJ 

,evloe tIl~ a pair ot "'vel SeaN vbicb wOiU.d ba~ a aUo of 

, • 8. ~be Seas' oCIIOllla\101l of 10 ,.va pJl110a aDd 16 ,eetb DeYel 

_84 ac1.,tiIiB &. 8u11,&01e m041Ale • D , 1DI.I.. tA,e Cl.e\a1.lH, dee.tca is 

,. 10.1 »i'. Olftl,eUaaet ... 

ntoll GU01. cIi.aaete.. of plAl- A =. (It I • ) 
Or •• , II lOt!' .,. 



8 .. 

!be bevel gear Ma\ea at. a speed of 1». aIlCl 'be 

pinion %"otates a't a)JIl •. 

Daer8 t .. e velool't1 .t10 

· '9 • the mf --.lL • i~· .. "be p 'oi • 10- • 1.6 

1 1 ~ 
taD'I> 2 A V.A: D 1.lr • 0.625 

Ol'.':; ~. taD. 1 O.6a, • )20 

• cz)'I:' 90° - )20 ca saO . .-
).1d.2 ft.'Hll lJDe vel001"" 

Psaotl lm6 Y81acJ'7 V. 18 81 vea ... 

• ~ fIJ/." 

• 0.159 ."e .. 

tAe ... an 'to .. 4ee •• form _., ... lowl .r 
'0.1 b.p. So, 'Ute tftD_i,ted \00\. l.ii of t.1Ue epee. is 

't • 
,.10., ............ 

I 

J5 

Be _" •• 1e.l.8 t. tlle Bean a1'8 out; inD 1'_4. " to. 

die t.Il. vltsaate w.Ue .'lf~~ D • )SOO tra 

• ...DIXL • MOO lei --ad 

/ 



0., -st 'a 1', 

~o l_d iD IrBt 

velocit, tac'tor- 3.'. ': 
'.5 

1.11 

11 sf 0 .enloe ftiotoJ' Q 1.' 

I'm • loa4 dla"&'1h\'. tao,oJ' 

• 1.25 si.e OO\b ... o.,e»-lIaBI 

.. " • t¥;~ 41 . trct 
sO'.4 a (1.11) (1.,) (t.25) (41) .., 

• 91.8 kit 

the oiHulal' pitcb . ~. 
• 1\ JI' • 15.1-. • '. 

.. 1/11 • 1/' • a 18m • P4 

. J. 10.' ", •• 1.18". 01 ... lIUtll 

Adop'1D, a 20' Ulvolate , .. ttl tor the leal' J.ewia tOIm 

ta.'.r Ia.ed • a 81roW.alt ,itab 18 Siv • .., -

'9 a 0.154 - ~ 

J6 

1 

'I 



Also tor etralgbt Davel Seal'S 

• 
• • 

" or 
Z .•• 2 

ooa;;- 1 008"'6" 2 

1°, 
008580 

D 18.87 

&:110.154 - ~ 1:1 0.106 

&:I 

Appll'iDC Levie' eCfWitlOD .' 

• 
•• 

, ' 

'Gr,' 

1'. • (<;.) b 1'V (1 _ .b. ) 
, 'a 

at 48818- O8I'1ciiDg e'reas _'10m2 
, " 

.. 600 tItJIl.2 ~or 0.1 _.4e JS 

D :II 0.' ll' -taoe w14ttb tor too. 

Iv .. 0." 
'-. • '0.2 GIll 

• 
• 

• 

• 

aueJlS'Ul .f teo'" Sa Ir&t • 91.8 qt' 

iOO x • x 0." ( 1 - ¥ )_ 
0.2 ' 

,§Qt _x '8.1'U as 0·1 

.d.'.~f · 0.14. 

L' 

J7 

'''08 ""ls vallie of fa .. vlttb 1a ... ., ... U ae ta •• 

,,,14'1Il M<!!lV'be .... - as 0.' a.. I UIIl .-. " Pel 

I • 0" d1a'UJlOe • 0.' II'Vi!'~' :I, • 
,t -a 



rf 
-;'''6~J 

Tatd.D8 the value of ~, , 
04 May • m, • 5 

WIleS'S 

aM 

0.. 

Nt II, ;!- x ~ • E~'x 10 ·eII 0.6 e. 

!he"ton a • 0.' x 0.6 V 10* • '61 
CI 5.66 am 

!bezoef._.. • 11' It • 2.a.f. • 1.89 

• 2 GIl (aq) 

Dow, obeoidDs tile eat. ..e 41a'ttaDOe a 

B ~"I' 'I ,x V ,I • ,. 

It .. III M:. 8d XI 

.. a K • 1.' r. apmetrlo eob_-

II • '.58 .... .. 
11 ' 

" • 1.' a '.58 0 4.654 _ .' 
Jl :? • 



low obeoldnS tbe. Bear tor oon" .. o", c<lDpZ'88s1ve 

strength 00 1& Biven OJ' tbe foDlUl.a - . 

{i-.B6, 

d ~.72 
. 4. - 1 

*" the des1{pl tress tor cast lZ'OD aade " sea&" I. -

6 0 a 

As the act\18.1 value ot 60 s.s leas 'bentoN tbe 

aeaisn is eate. 

,.10.9 ... _ sueee 

Also.obeokllAl .e .vel plaa Ie» 4 •• 1111 DCl4iDf1 

at:rea.. Ibe GeJl(1111S e1i1'888 t • • '-i&b" --1 .-" 18 

81ven or-

• 

• 

• 

B v* !l~ • 1) :. : (.;) 

(:I - 0.'0)2 o,a .,. 

4.'Y:' 1,,,2 • .1 'i ' i4etiu 
(4.5-0.5&2) 28110." 

0.9'1' &til_I 0 



It 1s much .less then t.be 4eal._ bend1DB at_ •• 

ot '&be material wblob la 3200 kllloaa• BellO. tile cles1gA .iG 

.te. 

3.10.10 Cbeck, tOR ~am10 loa4 

Tile plDiGll caD oe eMall_ tor clpamio ,,lead ., 

B\lokingham'S eq_tion -

:I 

c • 

c • 

Itt • 0.164 Vm • 1.48'io x Ii • , 
, , 

pitob 11118 velool\7 c O. 159 ID/seo 

oQUtaat dose vallie,'. 20° fUll 

4ep* cas' i:ra Beam 1 •• 1ve8 OJ 

59)0 • 

. L$ue e is tlle pem1saible .SOI' sa a.t'­

,,;Uftftl to modWae of S, G II 0.05' 
OOl'HSpODy...-o 

• '6!f • ,'30 s 0.0,6 • '32. oa DB 
•• v 

• ".2 -
• 

47 • ..Q.,1§r1!o.111 "L.IS;71_ 
o. ,64XO.15g.1.4SW ".1 a .. " . 

• 41" ~ 
• 41.15 

40 



1" is be~ow tile maxim_ pew8810le oon'taot ccapre­

.8Ave _"%"888 of 6000 kill_a.. So 'be clea1&Jl 18 sate. 

'.10.11 OIleo" to~ mwdaua veu-

The. llml tiDe loaci .. tbe ttaala 0' veal" of piDi. 

i& given 07 tOl'lDlila -

ft 41 Q K" ~w 

• 

• 

• 

• 

• 

• 
•• 

" 

• 

vea:&- loa4 kgt 

ra'\10 tao'" 

1!.',-
11'.1 !" 

loa4 tao'ol' 

(-61~ am ~ (1/3, • ,~~" 
. 1. 

pzoeaRft aDIle • 20° 

e1.i. OClDpM881ve 8tnDltb 

to .. tbe .. ' •• Sal of the 14*Z' 

• 6000 kII.2 

i2 • 1.4 x 10' 

41 



• 
• • 

I[ ,gR~2 S1n iI20 

1.4 x 1.4 .x 10' 

6.28 fr&Iom2 

P" • , x 1.2, x 6. 28 x 2 

• 77.24 Iraf 

Bow, 1'" 1& BJIea'ter tban· •• , 

~- JlaokiDgllall's d1J1alDic 1084 e.a-".lGD til. 

wear ,,, W 1tb1A tile llmi '. 

0 •• 

OJ.ter .Dlametea­

JPaoe Wid .. 11 

aetezeaceaDSle 

1hIm.' 0' teettl 

Qate~ clJ.allete, 

traoe Wid. 

aetelWl- 8081-
___ .1 teetls 

• 
a 

• 
• 

• 
• 
• 
• 

,-
2 .. 
• 0. 
10 

8_ 

20m 

58· 

16 
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OBAP~Ba- If 

MA~BBlAIa All» KBfS(I) 

fhe _~or oonslcleh'1_ .lA, tbe taDrloa'l. of aA imple­

ment aU maob1neJ7 are 'tile ooat or fa_loa,! •• tile atrqth, 

d\U"8.DilltJ', ogflmt10D&1 satet7 dl4eaal&l •• ill ope.'1_. 
availaBility of apare paN. These eujeo",loes O&ft .. f4&l­

tilled wltb pmper sel"'lon 8Dti q'Wll1" of _"erial 'Wled 

111 Dt1114JDs it. tile taorlcaU., ope.'l. aDd a4~ws_eat. 

are made s_l. etAOb tbat tbe tame. can zegai:r aad ma.iD'taJA 

tbe 1mpleme- easl17. 

4. 1 .~.t' •. , tile ".ld Mo4e1 

FOJl .. ".leDGe .f 'eDricati_. tb. B~-' p.1.aa' •• 

bas be$D dtvided lI1to six -3-- oCUpoaente -

1) MeteriJ14J »Oyl0. 

11) J)J'lve Meobaa laD. 

111) G~ WbM1 

j.v) '.Ian- ...... 

• )Seed Dogp." _ aeed -,. 

vi) ,.,.. 

fbe taDl'ioa". ,:&'Go_" of each of 'be oomp_ •• 18 

4ealt with jJl dO'lall sa 'Ule tOUowlrJ« 8"'10118 of tile eba,tv. 

4.1.1. Mete'" »e.loe 

CEil. lB ••• " plate 1e _ci~ .t Od' 1_ bavlDs " -. 

4_"-. " ,.,...',DO'&ebe8 .ve Mea pl'OVided &1_ 'be ped-

pile", of "be pla'.. tbe ss.e ot -- .~Gb U 8 -. .x I am. 



~be OaSe of 'the hopper bolde the m8ter1JJc plate. lite 

baee 10 made of cast 1roD. Ibe 1Dalde d1aaeter 1. 

15 om. file meteftt1, plate me."ea lD81de tbe Draa. 

11'"17. fie meterJ.llB plate 1s cOIlAeOte4 to the .arnaU 

beve~ pinlOD OJ' ODe 9 mm. diameter mild steel aban. file 

plate 1s fixed to 'he abaft 17 two lI11'5s. 

4.1.2 

fhe Grlve meohaD1em oODei •• of two oGlDp=.t •• -ua. 
obaill drive gci the sear clave. ae power tnm ~b. arotaJ1d 

.• "1 18 COll~.ed '0 tbe Mvel g_r •• t ., tbe obaSD 4ft .... 

~e pild.GDs ,of a2 teetb lias .... fixed at 'be shaft of tile 

poqacl vIleel .,. , _ eet aoJ'8Wa. Arlotlle,. la,e __ Sa'. 
abaft baS .... fixed pam11el '0 tile sN&&II4 _eel. abaft .. 

'be mner!»C' Goa taaa. plate. DaiS allaft &WlS '1lNIasIl .. 

M.I. .ua8b of , 011 leas" fbe '110 ellatts •• _de of MUd 

S'eel.v1. 1' .. cUaa_er. A't cae ead of tile 1"'.media'. 

abaft •. tile 22 .... ap:roolr.e\ JJae -- t.taecl D7 '1I1D •• " . 

44 

...... to •• ova __ 4 01 We allah "ae .vel pW. w1t1l 

8tn ... D1&11)." of "eetta ... 1JeeA fit'ed. A llo.lOll Do. 0-5.2 -ill _ ..... 8.0 u. ,i.tab baa .,..1\ waed. 

~b • ...-4 ... 1 baa ....... of tmeJ, 4 .. a.ed 8884 

at.. 2bi8 baO DeS .... - witla • view ,. t£Dalia. \be cliame-
, .. 

ter 01 tlae .,..,.. wheel aft_ tan.'." Ja _e. :n.14 



.... 4.~· •• 'edllil hvio. o:t GntaIld_' 
~r. 

", 

·45 
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c0D814eftDa aotual sl1, OOOl.lZ'1»C. !be o1roumt_.oe o~ 

1;bewbeel is 96 om. lIotb tbe ... of tile wbeel bav. 

DeeD made to slope iJlwazrd. tbe aside dlwDeter Del. 

26 _. . Ibis baa beea made. ",0 make t.lle wheel .-..18 as 

vell as to provide "'''.1' oGllpQotloa 01 soU aZ'Oillld tile 

seed. !be m11d ., .. 1 abaft baa .ae. fixed '0 tlaG pOllD4 

wheel ", ke,e. 

4.4.4 
tile 1\&8'0111 opener has lieeD prepal'84 ., 30 x 30 _ 

aligle. fhe seed ""os made of M.S. Ibee' of 1.6 B. 'biok 

aDd 1& welded to tile & .. 0111 o,_e1'. ae tul'NV OJ.er ie 

llaed to tbe tJ'8Jle D.V nats aAd .01\8 at all ... 1_ ot '}40 ,. 

'be '-.-tical. . 

seed •• p." 
tbe see4 Doppel' 1& .- of 0.'. iIlee' ~ 24 ~W(J 

'bio....... l' b88 a .pac1', of ,.... of 11 •• 81. 1" '. 

be.l8b" le 20 .. aD4 'be ... 1& 'bed ,. -. aet ..... eeIa- . 

aDt- aaee plate D7 Ileana of dowels ~ two aoa. ot ,,"·a"8~ 

o ... '.J'SbdI* nat 101"'. A pane of 'Ule .000eJ.' en_ds up '0 
tile fiaI'OlI ••• r '''''''''iODiDS U 'WI •• ee4 ,,,Ie • 

4.1.6 ••••• 
tbe paJPose ot ,be 'fmae is '0 bold tile 4J.tt __ ~ 

0 .. _-° of •• ,laId8 a- 'oaetll••• Ibe tJ'MIe" IMten _ele 

\ 



4f 
wS:tb 30 ma. x 5 am. alz8 H. S. ~t. tile Cha8bea fOI: the 8bla1l4 

wheel. bas DeeD welded. So aJ.so tbe 811PPortl,. stand for the 

eeeel bopper baa DeeD welded to 'Lbe tame. !he 'o1al leDg&h 

of the frame 1& 64 om. Q:le woodeD baatUe bas, Iae. ",.abed 
to 'the front sad to faoilitate p1ll11as. 

Dle developeci plallter was oallDmted SD "be 1& OOra­

tor.? aDd test.ed OD tbe soil DiD. 

4.2.1 

fbe developed plaDter was mCNllted • a a.a. De 

g~OUlici wbeel vas rotated tor 100 revolutl_.. file aee4e 0 __ 

1Dg GQt fran tbe seed 'hoe we" coU.ct.ed ill a poll'tbeae .. 

'fbe DQfBDe, o~ s~e we_ thea oOaPt" anci tZQID tble seed ",0 

a.eeI'spaoJDg was oalCl1lat.ed. It was ._efted ., DO 888" vas 

damaged ., tbe meter" "..,1oe. tble teat wae "p_'ed _ tor 

10 Usaes aD4 tbe data ooUeote" in a Uole. 

lBlJO.ta:r teat 

III tbe ~11 Dia, tbe soU we 100e.84 D7 .boeiDa &D4 

tbeD levelled. A leD8tb or 10 aetMa was -*84 OR tile 8011 

sllrtace. fbe plaD"el' _8 flUeS '" wi,", ale48 aacl NIl Oft~ 

"be d1s.DOe• 

~be plallt.e~ va_ NJl t- "Sa __ 0 tJltD -oil 1\iD, a 

seIlW1e leas- ot 1 metre was "'*- a" 1\'ift4_. fll1e .01. 01 

billS, J'MDbel" of eeed of 11111 aad 4"la'loD of seeel trcD 'Wlt 

a_are uae of tmvel "ere J!8c0J'4td Ul4 anaJ.1·". 



OBAlPrBJl-Y 

JilBUlD AJI1) :D180rJsil at 

Ibis obap'er deals wltb 'tbe .8\&1. oDtaiDed bam '&be 

" .. te oOlldllOte4 eD4 tile 4180&& •• 1_ mede \bere- OIl. 

Ibe rea.u't o*"alDeG be 'Uae tea ... 1e 'aDW.ated JA tile 

'aDJ.e Bo. 5.1. tbe ave ... 8paol. &Ie' __ .bIll to bill ia 

14.54 0", ill glaoe ot dealgB.d ep.o1Da of 15 GIIl8. thi. sllows 

s ftfttl "1- , " ot 'Ule ... 1 •• " ftlQe. filis vadati_ 0001U'ea 

due ",0 tile tolloWiDc J'taa0D8. 

1) MOM trbaJl .. eeed 18 dngpe4 ill ••• or 
"he d"PPJDae. 

II) •• Z'l3 1 '/I of aeetta aft ....... .,. ,be 

PlaD'.r. 

,.2 RlaD' , ... lea • .,.. .. ~ GnaMnta ...... 

As ,zea.'ed !D taOle 5.2, tile .801 •• f aeede sa ae 
f\dTOV _ria. fica 14 .. to 16 CD. Ibe ave .. epa ..... _ 

,. lie 15.01 om. flae , .. , of 81sDltlaaaoe tv laz'se samples 

vaa ... ulelAa tbe 8..,1. a .. 88 15 -. wlll_ 18 til. dea~­

,.eel ap8.o_. Ibe J _148 ... & to lie 1.1) wb1e1l I ••• 

ellJD"leaDt • ._.nee, a •• e •• 0" ot, 15 -. t .. taw $. 

11111 18 a.t,utano17. 
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the plaoemen't 8eeds tl'Clll 1118 OeDtre ~Srl. of 'mvel 

or "be planter 18 to :reooJ'4ee 1D 'taDle S. ,. file pla0iDc 

varies Eraa 0 to , OIl. &wa:/ 1'~ the oelltre 1111e. Ibe 

avemce d1eplaoemen1t 18 0.8 em. 

fbe . J tea' 18 made all assumed mea&'l 41aplaoaaell' or 

o om. and the ooneapOlld1Dc value of a teoOlles 6.02, wblob 

ahowe tbat Z 1& s1gflltJ.cw.Dt. Benoe 'skine a mean eli.pla_ 

._; o:t 1 em.. tbe Z value ooaea _" M De 1. SO. wblob 18 

aot e1gJ11tloaJlt. SQ J;t 18 oOflolvAed tbu.'t 4ot1I'&J:tel1' tt.en 

would De scu. cllepla"ment. fh1a 41eplao",_ Ie aau:aed 
clue "0 the oleaaaoe between tile oee4 &Jld 8ee4 tt.lbe. 

,.f .i)a'O.PpiDB o~ Grwn"'~ a.... ill BlUe 

flae aumbeJ' of eee4a droppec1 p •• bill vas iloteCl ia 

table ,.4. l' 18 otaeved ,bat. "...er of see .. pel' bill 

_1"1- ts-aa 1 to ). Be ayems. -iDs 1.a5 a08. 

fbe Z "ee" 1& oOllCl".".. • tbe 1UllBp1e 'akas a -.18 

aeeJl o~ 1.00 ._4 ,eJl bill, "blob 18 1be 4eaitPled w.,w.e. •• 

Z vallie .-Eta .,,1; ",0 .. 4.02 wbiob Ie 8~t1 __ • So •• 

sample ._ .f 1 oarwot De aoo.,'''. a_ a flWlple ... • t 

t.2 ... "este. aa4 tile Z _la8 ooaea -' to .. 0.8 wld.ob l_ 

._ e1SA1f1oaat. ,aoaoe tile aamgle ~ of 1.2 Jlos. tite 'lae 

teat. .e cJ..,sat'- t .. u.. dealS'*' ~e H a"n. .. " •• 
he ,. toUo\dJl8 __ ea. 

i) van .. "-,, alae of (iaede. 

1i) ,e" _a.sat.d.'. tbe '.vel. 



table t '.1 JalKn:a'\Uf CaU1l&'aUon of GI'OQJ1dDil'\ :flan1.er 

81:., lio.i! , -"nes .. ,-or~of eee5Q~a-iiCI 0 Ave:ra.ge e~t.o G 1{ e III e. r ~li fa 
110.' ze,*~lsat 9r~ »"eel 0 omect.e4. _ Q • eet!4a _ Q eee4 iiU6C1Dg SS.O ._ 

1. 50 4000 l40 

2. 50 4800 '}5 ,. 50 4600 ,,6 
4. SO 4800 . }42 

5. se 4800 'l2 
6,. 50 4800 ", 
1. SO 4800 '26 
8. 50 4800 j28 ,. 50 4800 '38 
to. ·50 48CO -,,6 
Y.Gi • !'OO 48OdO ". 

6 14.}7 

5 14.54 
fa 14.54-
6 14.28 , 14.58 
4 14.50 

14.91 
4 14.&1 
5 14.41 
4 14.46 
» . .• _.. 1i.54 

- 14.54 x lID 

1\ ;; . 10 

6 CI 0.18 
ttlltdrlg,..,2O 15 ca. 

t III 8.08 
(e1p.1t1caAt.) . 

t.&itjJIgft- 14.50 
t Q 0.1 

(80'· &13n1t1cam.) 

CJ1 
~ 



table. '.2 
I •• 

1. 14 

2. 15 

"U 1;, .• 15 

4. 16 -,. 16 

6 •. 15 
'7 •. 16 

8. t5 

9. 1S 

10. 15 

1'laD.' " • .fla8\ .,.oSna of (I:rG\dlGnl1.'.. Ca. 

I p a. 0 1 • s- ea; -
15 1; 15 15 16 

15 15 16 14 15 

16 16 15 15 15 

15 14 15 15 15 

15 1.5 15 15 14 

15 15 15 15 15 

1S 1. 15 15 15 

" '15 " 15 1S . 

16 15 1S 15 14 

15 15 15 15 1; 

" a ,8 m a :r 'i 8 . ~ ---. 

- 15f01 lC g 

6 III . 0.48 

?or ~ = 15 
z • 1." (11 ot e1sDltlO1i1lt) 

en 
N 



.. _1. , 5.' p~ or G~ see. 1D rowe . 

~ c " Q---- -»bPiAO.- -f~n~_\-.re of t.m'Vel. CAS. 'lil • Ii a r k";-
E • d _ .......... ____ ....... 

1- 2 C 2 ., 2 <I 0 

a. 0 a a 0 1 0 1 .,.. , 0 0 2 0 ·0 0 

4- 0 0 0 0 0 .2 1 -x &8 0.8 
s- o 0 0 0 0 0 0 6. r6- 2 :; 0 0 . 1 0 0 1.11 

1- 4 0 0 1 2 2 0 t.aldllc ~. 0 

8- 1 2 1 0 0 , 0 I .. 6.02 
- (IS 1D'it1OU\) g- o 0 0 0 0 0 0 

10- t 2 ) 0 2 , 0 taltiDBf1- 1 

I • 1.50 
(n~eilDlt1caa') 

C11 
~"l 



'I .. ale I 5.4-

, 
Rova • 

1. 1 

2. 2 

1. 1 

4. 1 

5. 1 

6. 2 
" 

1. 1 

8. 1 

9. 2 

fo. 1 

»ropplJlg of QrOQJlClnut. Seede in hilla 

» r 0 p p i'a s. 110 .. 
~----~l--~ 

Remarks 

1 1 2 1 1 2 
, -

1.25 .x :;I 

1 1 1 2 1 1 6 II 0.52 

1 1 1 1 1 1 For, 'IU. a 1.00 

2 2 , 1 1 1 Z ;: 4.62 
(81gnlticant) 

1 1 1 1 1 1 

1 2 1 , 2 JVr. ~ = 1.20 

1 1 1 1 , 1 1 Z :I 0.8 
(lion e1SJl1f1cant) 

1 2 1 1 1 2 

1 , 1 1 1 1 

1 1 1 } 1 1 

c:.n 
~ 



OHAPTER· VI 

1l1QzteaeiIJC tbe produc'iOD ot 011 aee4s sa the COi#P 

tJ7 CaD 8~V. 1mpon of ecl1ble 011a. OZ'OQAdDlA' is aae ot 

sl1cb 011 seeds wbose produot1on .ts ateadll1 iAOl'eWSiDg. 

fbii) sbows tbe 1nozeued, aco8J)~e b7 tamers to tbe 
. ,. 

S~O'~draut .e caab ~rog. ibla is a 01'Op wb10h caD be . 

gJ'OWD in bot.ta .. arift dd raw.· aeaeonlJ d4 with in1pt1o& 

aD4 wl 'MlOi&t it. 

ltechaDis!". tbe out iva"!. wm iaonasa '&be 

. p~oduo'loa iand eJq)enelO1l of 1 'S area. MaD\&a.l J.a.bOllr is 

cbeap aDd pl.', jA lacUa. ManWllq OjIeJ.'a\e4 implemeatQ,u 

are reacSl17 aooepted. 1»1 tile small aJ'lflll&Z'liDal tamera 01 

tb~ cQl.lJltl'l. ~ell' p.J'Oenta,. bel_ Y8-q hisbe 

fberetol'tl, attempt baa 1Msen ~de '0 dealp aad 

c1nelop • grouDdrl1&t plaAtel'. Ibie wOl.\ld " oil ... e&ej 

to op8J·zrlt,.e aad senloeabla _ '9111 •• ,,1'\18 ... 

%be ~t plallter ls a eiDgle row, ~. 

op019"ed. file p01!l8r tor 'be metel'iDS devioe 18 ob'taiAe4. 

t~ tile pOUJUl ... 1 18.'WO stepa. Ibe pr.baa17 41'1ve 

,~ts power trca BrOWlld wbeel '0 tile 1DteZlle4Sa.'e e.ba~ 
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1)7 Ii RolOD G 52 obaJA bav11J« 8 am. pit.. file two sprockets 

have 22 teel,h -ob. the ae OOJ1Ciar:f cirive OQDO 18' of ... e 

1Dtemed1a'te sbl5lr., a bevel piD10D Bet of 1.6 gear -"10 
d4 the moterlDs abatt. !)ae meteriD8 plate 141 liKM to 

tbe me'ter1lig eba~t,. ~be met.eJiDg plat. "tatea .i.Ds1de 

the baa8 o~ tbe 8eed boppes-. fhe plat.. 18 of l' ca. ala­

me'er. 1 t. bas IOU' I.lotcbes of 8 mm. aquare. tile around 

wheel .is 30 em. elSa aDd is maGe of aal1Ci stOlle. Ibe seed 

bopper 1& mtade of CJ.P. Bllen and is ot ,. oapao1'7. 

The see4 't.ll))e is aJ.so made of B." •. Sb.'_ tbe 1\mrov 

opener is made of mlld steel. All thl8 compoaeate have 

be- meanted .. a tmllle of jO x , am. M.S. Plat. ~be 

aete:rJD;J plat.. rota. tea at .. aI'.IiIle of 60° to tile bona .. 

tal.. Tbe pleater 1. dea1gli- to 4ng eIle seed at 15 -. 

apsO!"'. 

this SrOUlldDl&t, plaAter wae t~hr1oetec1 aad tested 

lJ1 tile 1&lao_"..,. De oal.lb.". test abowe ,bat tbve 

are lIu.altlpl.e seed 4rop8, wbiell 13 oae to imp.rope.l' 8ftlcUq 

of ee.. .Due to lJb.~ase .f t.. the pleat ... oOl&l.d Ilo\ 

.. ,.ted lD tbe tle14. 'lbe plaDte:. was ,eated GI:\ .. 

80U. IdA. Tbe l'8S1ll.ts "bow Vta" blU to bill spaoiDs 

18 pSa'aiAe4 at 1~ 0JBa. Plaoemen' of • ..,. ar0ua4 'be 

uae .f travel is w;._d.D 'ttle liID1' of turow opea-.. &IlCi 

tbe ~ "eel. JIbll'iple e.G oooue wblob aft chle 

.0 ta.a-Sacied aeele _4 3UU OQDlSD,,· tZ'Olll tile ocd.l. 



A m&Dll&l17 OpeDlted grOUJlCiDa' plaDto:zo bas .... 

dealgDed aDd developed. Tb1G oaIl " u.aeel b7 'tbe omaU 

dci maqinal ftil'lllen tor etftol." pleDt1DS of 8.r01.lJ1daa' 

Beeels. III a 8 Dour cia, 0.32 beo1aN of laAd caD ~ 

plaA'ted. tbe multiple drops ot aeeel will belp saalA'la1l1-

1. plaBt pepulatl- cleapJ:t,e tallt.lre of ga.-'101l "\ole 
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CIAPZElt-Ul 

8UGGE8n (Ii Nt MUd wOlllt. 

J)ea.igD aDd »evelopmeat of GrotJDdDl&t .PlaDtel' bas 

shown that there 18 eoougb soope ro'l1 ttl'trure WOft. aDd Ule 

tolloviDS Sl1lmest1CIIDB are ma4e. 

( 1) jtJ'(as_t "I'atem ~ pleD'ts 8Z'OIADdDa't seeds. 

fJd.a 0atD be proyided w11. a 878'. t. dnU 

te~111ae~ alsO. 
I 

(2) file pre8~t ~DU' plaDter 18 de.1gbed 

to~ ,.a row plaDtUW.. ~b18 08Il - clevelo­

pel. '0 be a multi-row plaD\e •• 

(,) tbe meter1lJg pla.t.ebaviDS Ulzree Ilotolles wq -

be proviCleci for pleD'UIg epnadilll 'De 

srOUlldDt,lt a' 20 om. lIItel'9a1. 

(4) fbe metel'1IIB m.abaftlsm can s\l1'tBbq be 

modlf!ed 'to plaat ott&eZ' aee4a 11tce ID8He, 
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